Biochemical characterization of isovaleryl-CoA dehydrogenase (LiuA) of Pseudomonas aeruginosa and the importance of liu genes fora functional catabolic pathway of methyl-branched compounds.
Growth of Pseudomonas aeruginosa on acyclic terpene alcohols (citronellol) and on other methyl-branched compounds such as leucine or isovalerate requires a functional leucine/isovalerate utilization (Liu) pathway. In this study, we investigated the liuABCDE gene cluster by insertion mutant analysis, heterologous expression of liuA in Escherichia coli and by biochemical characterization of purified LiuA protein. Mutants with insertion in any of the liu genes were unable to utilize acyclic terpenes or leucine/isovalerate and confirmed the importance of the liu genes for catabolism of methyl-branched compounds. An insertion mutant in liuA was complemented by a liuA copy in trans, indicating that possible polar downstream effects of the insertion are not essential for growth. LiuA purified from recombinant E. coli revealed acyl-CoA dehydrogenase activity with isovaleryl-CoA (KM 2.3 microM) and butyryl-CoA as substrates. Other acyl-CoA compounds such as isobutyryl-CoA, 3-hydroxybutyryl-CoA, octanoyl-CoA, citronellyl-CoA or 5-methyl-hex-4-enoyl-CoA were not utilized. Experimental evidence for expression and essential functions of other Liu proteins in metabolism of methyl-branched compounds is provided.